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Yolume1 EXECUTIVE SUMMARY

The Executive Summary provides an overview of major elements of the Study. It summarizes the
Study analytic efforts, the documentation developed, and reviews the recommendations resuiting from
- the analyses conducted during Phase 2 of the Study.

Volume 2 PHASE 2 FINAL ORAL PRESENTATION

The Final Presentation Material volume contains the charts used in the Final Oral Presentations for
Phase 2, at KSC on April 6, 1988. A brief, overall review of the Study accomplishments is provided.
An indepth review of the documentation developed during the last quarter of Phase 2 of the Study is
- presented. How that information was used in this Study is explained in greater detail in Vois. 3 and 4. ...
An initial look at the topics planned for the-upcoming Workshops for. Government/Industry is presented....
along with a cursory look at the results expected from those Workshops.

Yolume 3 SPACE-VEHICLE OPERATIONAL COST DRIVERS HANDBOOK (SOCH)

The Space-vehicle Operational Cost drivers Handbook (SOCH) was assembled early in Phase 2 of the
Study as one of the fundamental toois to be used during the rest of the Phase. The document is made up
of two parts -- packaged separately because of their size.

Part 1 Presents, in checklist format, the lessons learned from STS and other programs.
The checklist items were compiled so that the information would be easily usable
for a number of different analytical objectives, and then grouped by disciplines or
gross organizational, and/or functional responsibilities. Content of the checklists
range from 27 management; 11 system engineering; 8 technology; and 19 design
topics -- with a total of 793 individual checklist items. Use of this Handbook to
identify and reduce Cost Drivers is recommended for designers, Project and
Program managers, HQ Staff, and Congressional Staffs.

Part 2 Contains a compilation of related reference information about a wide variety of
subjects Including ULCE, Deming, Design/Build Team concepts as well as current and
previous space launch vehicle programs. Information has been accumulated from
programs that range from, Saturn/Apollo, Delta, Titan, and STS to NASP and
Energia.

Yolume 4 SIMPLIFIED LAUNCH SYSTEM OPERATIONAL CRITERIA (SLSOC)

The SLSOC document was developed from the generic Circa 2000 System document, Vol. 6; is similar in
content; and also indicates the manpower effect of the elimination of many STS-type cost drivers. The
primary difference between the two documents is the elimination of all generic Circa 2000
requirements (and support) for manned-flight considerations for the ALS vehicle. The data content of
the two documents, while similar in nature, was reorganized and renumbered for SLSOC so that it could
be used as the basis for various panels and subpanels in an ALS Workshop.



PHASE 2 STUDY REPORT (Cont'd)

Historical data is the basis for the conclusion that incremental improvements of technology and
methods cannot significantly improve LCC (by an order-of-magnitude) without major surgery. A
system enabling the development of a radically simplified operational concept, reflected in SLSOC, was
included so that proposed designs (and operations) could be compared to systems providing for
simplicity -- rather than the current STS complexity.

The identified operational cost drivers from STS plus other historical data were used as background
referance information in the development of each example concept designed to eliminate cost drivers.
These example concepts, when integrated, would support an order-of-magnitude cost reduction in
current (STS), exorbitant Life Cycle Costs (LCC). Individual operational requisites were developed for
each element in the associated management systems, integration engineering, vehicle systems, and
supporting facilities. These have associated rationale, sample concepts, identification of technology
developments needed, and technology references to abstracts. The technology abstracts are provided in
a separate volume, Vol. 5.

Technology changes almost daily, thus past trade studies may no longer be valid. In addition, old
“rades" often used inaccurate gstimates of "real” operational costs. Vehicle designs are compromises
and have been performance oriented with operations methods/techniques based on those designs. It is
the intent of our example concepts in the SLSOC to stimulate design teams to improve or replace
conventional design approaches. Obviously, it is up to the responsible program. design teams to provide

design solutions to resolva operational cost drivers.

Volume 5 TECHNOLOGY REFERENCES

This document provides a repository for the Technology References for the SLSOC and the CIRCA 2000
System documents. The technology references, mostly from NASA RECON, are supplied to the reader

to facilitate analysis on either the SLSOC or the CIRCA 2000 System documents. Some data references
were also obtained via DIALOG. If more technical information is desired by an analyst,-- he must.obtain-:..
the additional documentaiton thru his library or from some other appropriate source. The XTKB
{EXpanded Technology Knowledge Base) provided a user-friendly tool for our analyses in identifying
and obtaining the computerized database refarence information contained in this document. Thousands of
abstracts were screened to obtain the 300 plus citations pertinent to SLSOC in this Volume.

VYolume 6 CIRCA 2000 SYSTEM OPERATIONAL REQUIREMENTS

The Circa 2000 System Operations Requirements were developed using STS as a working data source.
We lidentified generic operations cost drivers raesulting from performance-oriented vehicle design
compromises and the operations methods/techniques based on those designs. Those Cost Drivers
include high-cost, hazardous, time & manpower-consuming problem areas involving vehicles, facilities,
test & checkout, and management / system engineering. Operational requisites containing rationals,
example concepts, Identification of technology developments needed, and identification of technology
references using available abstracts were developed for each Cost Driver identified. Elimination of cost
drivers significantly reduces recurring costs for prelaunch processing and launch operations of space
vehicles.

NOTE: Volumes 1,3,4 and 5 are being widely distributed. Volume 2 is a copy of presentation material
already distributed and Volume 6 will be distributed only on request. Copies of the full report
will be placed in libraries at NASA HQ., JSC, KSC, MSFC and NASA RECON. Individual volume
coples may be obtained by forwarding a request to W. J. Dickinson, KSC PT-FPO, (407)
867-2780.
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